The outburst of the financial crisis in 2008 raised a number of questions about financial stability and banking development, given that the crisis originated in advanced economies, where the financial sector had grown both very large and very complex. This study presents the results of research into ways of ensuring financial stability in the banking sectors in European and EU associated countries. The empirical analysis for EU member and associate countries is carried out for the period 2004-2014 and shows that significant heterogeneity in the member states' descriptions of their banking sectors not only led to different levels of Z-score, but also to principally different factors influencing the stability of banking activities in EU countries and countries associated with the EU.
Introduction
In EU countries the study of the mechanisms governing the functioning and effectiveness of the banking sector has been established as one of the priorities for assuring the development, the stability and the sustainability of economic systems. Consistently, the necessity of fundamental banking sector reforms has been brought on the agenda for the countries being associated with the EU, facing the challenge of the fast implementation of new operation principles, the establishment of banking regulation bodies, and the build-up of financial capabilities. Due to the dynamic development of the financial system, the presence of the integration process and the development of financial instruments, it is necessary to identify scientific and methodological approaches to the understanding of the mechanism for ensuring financial stability. Taking into consideration the importance of early detection of the most destructive signals that affect the banking sector, the objective of this paper is detect factors that show the increase of the likelihood of the violation of financial stability in the country to show the need for increased financial regulation. To this aim, in the empirical analysis we show that these factors can have a different strength depending on the group of countries considered (the 'old' EU members, the 'new' member states and EU-associated countries).
2.

Literature Review
In the theoretical discussion on determining the economic category of "financial stability", two basic approaches can be identified. The first approach is systemic and, according to scholars (Roger W. Ferguson, 2003; G. Schinasi, 2004) argue that financial stability is related to the ability of the financial system to meet endogenous and exogenous shocks. The second approach is functional and based on the premise that the financial instability in a country makes it impossible for the financial (banking) sector to perform the main functions in the economy. As is the case in most European countries, the banking sector is a critical component of the financial sector and serves as an important element in the sustainable development of the economy. F. Mishkin (1999) emphasizes that the asymmetric information is a feature innate in the banking sector and further reduces its transformational function. E. Davis (2001) defines financial instability as the precursor of a financial crisis that leads to the collapse of the financial system and its inability to redistribute financial resources in the state. J. Chant (2010) proves that financial stability should be considered through its absence, namely through the polar economic category of "financial instability". The European Central Bank defines financial stability as the state in which the banking sector can prevent the build-up of systemic risk, but key risks "continue to stem from imbalances and vulnerabilities in the fiscal, macroeconomic and financial sector domains" (2012) . Čihák (2006) has proposed that financial stability at the systemic level relates to the absence of system-wide episodes in which the financial system fails to function and about resilience of financial systems to stress. Strassberger and Sysoyeva (2016) , argue that financial stability should be understood as a permanent capacity of the banking sector to the continuous performance of its functions without adverse negative effects on the real sector. Agoraki (2011) et al. shows that financial stability of banks depends on the different country-specific institutional characteristics. In addition, some authors think, that the role of capital regulation on banking sector stability are necessary. Van Roy (2003) determined that rigorous capital requirements in the early 1990's resulted in financial stability and reduced credit risk in the G10 countries. Jahn and Kick (2014) , using the panel regression model, try to identify determinants of banking sector stability in Germany. The indicator consists of three parameters: probability of default of certain bank, credit spread and stock market index for the banking sector. Goodhart and Segoviano (2015) also presented some empirical results that are based on the Banking Stability Index (BSI) as an indicator, which try to predict the amount of banks that become bankrupt as a result of bankruptcy of certain banks. The stable operation of the banking sector is an important factor in ensuring financial development in EU countries and associated countries. Bearing this is mind, this paper aims at studying the factors able to assure the stability of banks and the banking sector and to identify the factors that render it vulnerable, hence increasing the probability of a financial crisis.
The indicator of financial stability we use as our dependent variable is the so-called Zscore. The choice is based on the following reasons: first of all this indicator is recognized by the World Bank as a measure of the stability of the banking system. Secondly, we follow Anginer et al. (2012) , Demirgüc-Kunt and Detragiache (2011), Čihák and Hesse (2007) and use the Z-score as a rough measure of systemic soundness. Third, the individual bank's Z-score is widely used as a measure of bank distance to default (Boyd and Runkle (1993) , Beck and Laeven (2006) , Laeven and Levine (2009) . We compute the Z-score by weighted aggregation of all individual banks' Z-score in the country j at time t. The higher the probability of failure, the lower the Z-score will be. It is calculated using the formula:
where ROAthe profitability of bank assets, %; Equity -the value of a bank's equity;
Assets -the value of bank's assets; sd(ROA)standard deviation in terms of return on assets of the bank.
Z-score methods are used for the bank stability analysis through the prism of different financial risks and economic factors under which the financial institutions work. A high value of z-score means long distance to the capital consumption and low probability of the bank insolvency.
Data, empirical model and methods
The time horizon of the study covers the period from 2007 to 2014. The object of the study are parameters characterizing the state of the banking sector in EU countries (EU-28 countries, with the exclusion of UK, due to missing information on the explanatory variables) and countries associated with the EU (Ukraine, Moldova, Georgia). All the statistical information was formed on the basis of data provided by the World Bank because the usage of this information allows comparing the development level of the banking sector in different countries by the indexes developed and calculated using the same method that significantly improves the accuracy of the results. These features of further analysis will promote synchronization of received payment according to the requirements and standards adopted at the supranational level.
The set of factors identified as the drivers of financial staibilty include: bank branches per 100,000 adults (branch); bank concentration, in % (conc); bank cost to income ratio, in % (cost), % of bank credit on bank deposits (cred); bank deposits to GDP, in % (deposit); bank net interest margin, in % (int_marg); bank noninterest income to total income (nonint_inc); % of bank nonperforming loans on gross loans (np_loans); % bank overhead costs on total assets (overhead); % of bank regulatory capital on risk-weighted assets (reg_cap); bank return on assets, in %, before tax (roa) and bank return on equity, in %, before tax (roe). The relevance of mentioned statistics, firstly, consists in the fact that the study of the highlighted significant indicators provides a comprehensive assessment of the steady state of the banking sector taking into consideration the impact nature of these criteria on general indicators -Z-score. Secondly, the choice of these parameters is due to their relevance regarding the effectiveness of independent variables; the empirical model obviously included a more limited set of variables, in order to avoid factors collinearity.
The features and the expected impact of the factors listed above need to be discussed. The indicator 'bank credit to bank deposit ratio' determines the financial resources provided to the private sector by domestic money banks as a share of total deposits. A ratio above one demonstrates that private sector lending is also funded with nondeposit sources that could lead to financial instability. We can observe such situations in banks of many countries in Central and Eastern Europe. Studies by King and Levin (1993) have shown that countries with higher levels of private credit to GDP grow faster and experience faster rates of poverty reduction. Demirguc-Kunt and Detragiache (1998, 2002) indicate that credit growth is a positive crisis predictor. Loayza and Ranciere (2006) point out that there is a short-term negative relationship between credit levels and growth in GDP per capita. According to Beck et al. (2010) net interest margins have decreased. The higher level of net interest margin and overhead cost, the lower level of banking efficiency. Banks in rich countries, as a rule, have lower cost-income coefficients. Beck, Demirgüç-Kunt and Levine (2010) examined the NPL impact on the probability of a systemic crisis in the banking sector using data on 69 countries over the period of 1980-1997 years. In particular, these authors define a systemic banking crisis as a situation when distressed assets exceed 10% of total bank assets or when the government takes extraordinary steps such as a moratorium or the nationalization of the big part of the banking sector. At the present stage of the economic development, among the issues that arise during the process of restoring the financial stability in the country with the financial crisis, the creation of an effective structure of the banking system takes an important place. While examining the literature in the context of analyzing the concentration ratios of the banking sector and the financial stability we can determine the existence of two opposite approaches. Concentration might have a positive impact on the financial stability of the banking system. According to several studies (Carbo et al. (2013) with the methodology on a panel of banks belonging to twenty-three in the period 1996-2010 that rely on Z-score as a measure of bank stability and concentration or Lerner measures for competition, banking concentration promotes financial stability while a decrease of competition produces financial instability. Fernández de Guevara and Maudos (2011) find that financial development promotes economic growth as well as more competition and financial instability, suggesting that banking competition can have a negative effect on the availability of finance for more opaque companies.
However, other authors contend that concentration migh have a negative impact on the stability of the banking system. They argue that monopolistic or oligopolistic situations in the banking system lead banks raise interest rates on loans, which in turn increases the risk of portfolio loans through adverse selection (worse projects are funded) and moral hazard. They believe that the large number of banks in the banking sector that leads to the capital fragmentation increases overall operating costs in the banking system and reduces the bank profitability. The solution to this problem lies in stimulating assets concentration in the banking sector. In general, the large size of the banking sector, high density, and interdependence of banks in the EU countries creates significant systemic risks to the mitigation efforts of EU member states. Corvoisier and Gropp (2002) concluded that increased concentration in the banking market has led to the reduction in competition and reducing rates on the deposit market. On the other hand, in pricing investigations in banks after mergers in Italy, it was concluded that during long-term period the deposit price increases, especially, in the most efficient banks that confirm the lack of management motives in absorption (Focarelli et al. (2002) . Claessens and Laeven (2004) find a very low correlation between concentration and banking competitiveness. Empirical studies of the Spanish banking sector conducted by Jiménez et al. (2010) found no evidence of a direct relationship between bank competition and system stability. Nevertheless, this indicator is still the most readily available market structure indicator across countries. King and Levine (1993) believe that countries with deposit money banks have high levels of financial development.
The indicators return on equity and return on assets are quite different in high-income countries and low-income countries.
Our baseline empirical model therefore reads:
where subscripts i and t refer to countries and years, respectively (i = 1, …, 30; t = 2007, ..., 2014) ; i  and t  are country and time specific effects, respectively, and it  is the idiosyncratic error term. The acronyms indicate the variables as described above.
Our interest lies in the identification of possible differences in the drivers of financial stability for different sets of countries. Due to non-uniform level of the development and infrastructure of their markets, the 28 EU members are grouped based on the EU accession principlethe old European states (EU-15 minus UK), new member states (EU-13) and associated states (Ukraine, Moldova, Georgia).
To estimate the heterogeneity in the impact of the explanatory variables for different groups of countries, we interact each right hand variable with the following dummy variables: EU_13, which is one for new EU member states and zero otherwise; and EU_ASS, which is one for the associated countries (Ukraine, Moldova and Georgia) and zero otherwise. In this augmented model, the coefficients of the interaction variables describe, if significantly different from zero, the difference in the impact of the explanatory variables compared to the reference group (EU-15 member countries). The dynamic specification (2) allows accounting for the fact that the stability of the financial sector (our dependent variable) might be characterized by high inertia and can be viewed as a time-persistent phenomenon. However, the presence among the right-hand side variables of Z-scoret−1 , which is correlated with the composite error (αi + εi,t ), leads to inconsistent parameter estimates when country heterogeneity is accounted for by means of conventional fixed-or random-effects estimators (Baltagi, 2001) . Moreover, specification (2) can be characterized by the presence of other endogenous regressors and reverse causality issues. In particular, the solidity of the financial sector might have a positive or negative effect on profitability of financial institutions (as measured by ROA and ROE).
To deal with all these issues simultaneously, Generalized-Method-of-Moments (GMM) estimation techniques can be employed. First, the first difference GMM estimator proposed by Arellano and Bond (1991) , which is based on first-differencing the regression equation to eliminate the country-specific effect and uses lagged dependent variables as instruments, can be considered. For the aims of the present analysis, the main issue of using this estimator is related to the specific nature of Zscore persistency: the cross-sectional variation embodies a large part of the information since within-country Z-score level is quite persistent. In this respect, although the first-difference GMM estimator allows controlling for possible measurement errors, country-specific heterogeneity, and endogeneity bias, it does not exploit the variation in levels, which is predominant. Ignoring cross-sectional variation may affect the precision of the estimates and give rise to estimation biases. Moreover, as pointed out by Blundell and Bond (1998) , the lagged levels of the explanatory variables are weak instruments for the variables in differences when explanatory variables are persistent.
The system GMM estimator (Arellano and Bover, 1995; Blundell and Bond, 1998; Arellano, 2014) allows addressing these shortcomings, by fully exploiting the crosscountry variation in the data. In the system GMM approach, specifications in firstdifferences and in levels are combined. Based on mild stationarity restrictions on the initial condition processes, the system estimator augments the difference GMM by including an equation in levels and by estimating simultaneously in differences and levels, with the two equations distinctly instrumented. Adding the original equation in levels preserves the cross-country dimension and allows exploiting additional moment conditions that may improve both consistency and efficiency of the estimates.
The system GMM estimator uses internal instruments (i.e., lagged values of the endogenous explanatory variables) and thus requires a more stringent set of restrictions than the difference GMM. Variables in levels are instrumented with lagged first differences and, in order to consider these additional moments as valid instruments for levels, the identifying assumption that past changes of the explanatory variables are uncorrelated with current errors in levels, which include fixed effects, is required (Roodman, 2009 ). If the moment conditions are valid, Blundell and Bond (1998) show that the system GMM estimator performs significantly better than the first-difference GMM estimator. The validity of the moment conditions can be tested by means of the test of over identifying restrictions proposed by Sargan (1958) and Hansen (1982) and by testing the null hypothesis of no second order serial correlation in the error term. Furthermore, the validity of the additional moment conditions associated with the level equation can be tested with the difference Sargan/Hansen test.
Preliminary and descriptive evidence
We provide here some descriptive statistics, preliminary to the presentation of the outcomes of the estimated model. Table 1 presents some summary statistics of our dependent variable. The EU-15 member states exhibited the following: 5 'high' Zscores (Austria, Germany, Italy, Luxembourg, Spain), 8 'average' (Belgium, Denmark, Finland, France, the Netherlands, Portugal, Sweden, United Kingdom), and 2 'low' Z-scores (Greece, Ireland). Only one country among the EU-13 member states, namely Malta, had a Z-score factor at the 'high' level. The Z-scores for countries such as Estonia and Poland was measured at 12, or the 'average' level. It is important to note that the EU-associated states, Ukraine, Moldova and Georgia, had similar Z-score levels. In general, it can therefore be stated that 'new' EU member states (EU-13) exhibit banking-system stability levels that are obviously lower than the levels featured by 'old' member states (EU-15). The crisis processes in the financial markets since 2007 displayed the capability of influencing the market economy to a greater extent than had been expected. In this way, the interdependence of the financial and real sectors of the economy increased significantly, because the transmission of destructive processes between these segments was observed to have occurred quite rapidly. The plummeting of macro indicators data for the EU as a whole and for many 'new' EU member states fell together with the financial crisis and the Lehman shock. In general, in the period with the crisis it can therefore be stated that 'new' EU member states exhibit banking-system stability levels that are obviously lower than the levels featured by 'old' member states. Table 3 provides a preliminary correlation analysis aimed at identifying factors affecting the EU banking sector's financial stability that highlight a co-movement with the Z-score and with other explanatory variables. The analysis proved that the indicators 'bank return on equity' and 'bank return on assets' were closely associated with each other, so that only one indicator was left for further analysis. The indicators 'bank cost to income ratio', 'bank credit to bank deposits', 'bank noninterest income to total income', 'bank overhead costs to total assets', 'bank regulatory capital to riskweighted assets' had very little impact on the Z-score. Additionally we used to the Variance inflation factor (VIF) (see Neter, Wasserman, Kutner (1985) to calculate a measure of the amount of multicollinearity in a set of multiple regression variables (Table 4) . 
5.
Results Table 5 presents the results of the baseline model, estimated on the unbalanced panel we were able to collect. Due to high correlation and the consequent multicollinearity in the econometric model, we excluded the following variables from the baseline estimation: Bank noninterest income to total income (nonint_inc) and Bank overhead costs to total assets (overhead), both ), higly correlated to int_marg; and returns on assets (ROA), hihgly correlated to ROE. As indicated in the bottom part of table 5 (and the same holds for Tables 6 and 7), all specifications pass the test for the overall significance of the regression, the Arellano-Bond tests for serial correlation, and the Sargan test for overidentifying restrictions. Results of the estimation of the baseline model first of all clearly indicate a strong pattern of persistence of the dependent variable, as measured by the positive, strong and statistically significant coefficient of the lagged dependent variable. The stability of the financial system in the previous year is an important and significant predictor of the current level of financial stability. A higher Z-score is associated with a higher share of deposits to GDP and higher profitability. Bank concentration, the number of branches and the occurrence of non-performing loans result in a lower Z-score. 1.26 Notes: T statistics are based on robust standard errors and reported in brackets; A-B AR(1) and A-B AR(2) are tests for first-and second-order serial correlation in the first-differenced residuals (Arellano and Bond, 1991) , * p<0.10, ** p<0.5, *** p<0.01
Source: author's calculation Table 6 and 7 describe the heterogeneity of the effects of the various drivers of financial stability across the three groups of countries of our interest here. To this aim, the baseline empirical model is estimated in a parsimonious version (i.e., keeping only the statistically significant variables) (column 1 of table 6), and then but adding for each variable separately its interactions with the country groups dummies (EU-13 and EU-ASS). By so doing, the benchmark group is EU-15 countries (main coefficient of the variable and the coefficients of the two interaction variables describe the difference in the effects of the variable for the remaining two groups. So, for example column 2 of Table 6 reports the estimates aimed at investigating if the lagged dependent variable has a different effect in the three groups of countries. The coefficient of the variable L.z_score is 0.6048; this is the effect for EU-15 (the benchmark group) of the lagged level of stability (i.e., stability in the previous year) on the current level of stability.
The coefficient of the first interaction variable (L.z_score *EU-13) is -0.1757; this means that the effect of the variable, for the group of new EU member countries (EU-13) is weaker than for the EU-15, and equals 0.4291 (0.6048 -0.1757). So, the effect for EU-13 is still positive, but weaker compared to EU-15. For the associate countries the effect of the variable is even weaker. The coefficient of the second interaction variable (l_z_score*EU-ASS ) is indeed -0.2079, so the effect of the past level of stability of the financial sector is, for this group of countries 0.3969, again obtained by summing up the coefficient for the reference group (0.6048) and the coefficient for the relevant interaction variable (-0.2079) . The fact that the coefficients of the interaction variables are statistically significant means that their differences compared to the reference group are also statistically significant. This evidence suggests that the past level of stability of the financial system is a more powerful predictor of current financial stability in EU-15 economies; in EU-13 and even more in EU-ASS the effect is still positive but significantly weaker, signalling that here stability in the past is a much weaker guarantee of stability in the present.
Column 3 of Table 6 shows that also the number of branches has a heterogeneous effect over the group of countries considered. More precisely, the overall negative effect emerged in the baseline model (Table 5 ) is in fact entirely driven by what happens in the EU-13 group (variable branch*EU-13). The effect for the benchmark group (variable branch) is indeed not significantly different from zero; the effect for the EU-ASS countries is not significantly different from the benchmark, and is therefore also to be considered equal to zero.
The last column of Table 6 reports the outcomes of the model augmented with the group dummies interacted with the variable conc. Results show that bank sector concentration is detrimental to financial stability in all three groups; however, the size of this effect is stronger in the EU-13 (-0.0861) and EU-ASS (-0.0648) countries compared to the benchmark group of EU-15 (-0.0487). Notes: T statistics are based on robust standard errors and reported in brackets; A-B AR(1) and A-B AR(2) are tests for first-and second-order serial correlation in the first-differenced residuals (Arellano and Bond, 1991) p<0.10, ** p<0.5, *** p<0.01 Source: author's calculation (2) are tests for first-and second-order serial correlation in the first-differenced residuals (Arellano and Bond, 1991) p<0.10, ** p<0.5, *** p<0.01
Source: author's calculation Results in the first column of table 7 show that positive and not very significant effect of cost (Bank cost to income ratio) emerged in the baseline model (Table 5) in fact hides remarkable hereogeniety across groups of countries; when the interaction variables are included in the model, the effect for EU-15 countries is not significant, wherease higher cost to income ratios are associeted to lower financial stability (as expected) in EU-13 and EU-ASS. The inclusion of interactions for the variables deposit and ROE (columns 2 and 4 of Table 7 , respectively), reveal that no statistically significant differences in the effects of these variables emerge for the three groups of countries; this is, however, not the case for the impact of the share of non perfoming loans (to gross loans). Their negative impact on the stability of the banking sector is indeed limited to the case of EU-13 and EU-ASS countries, while no statistically significant effect emerges for EU-15.
Concluding remarks
Ensuring sustainable and steady development of the banking sector depends on its stability, i.e. ability to perform its functions under the influence of internal and external destructive factors. This paper investigated the drivers of financial stability in the banking sector in EU countries and EU associated members. In general, the solidity of the banking sector in EU associated members are obviously lower than levels featured by EU-13, and much lower than in the EU-15. This first piece of evidence calls for urgent and appropriate regulatory activities, in EU associated members, primarily from the central bank, able to pose the conditions for a reinforcment of the financial sector. Econometric results of the present paper suggest on which fronts these initiatives could be implemented. Our empirical model employs the Z-Score indicator to measure the stability of the banking sector in the short term period (annual, quarterly): an increase of the value of this indicator shows an improvement of financial stability of the banking sector and vice versathe decline of this indicator signals less resistance and more vulnerability. Z-scores are used as the dependent variable of dynamic panel econometric model of the drivers of financial instability, estimated by GMM-Sys in order to address various issues simultaneously (namely, the persistence of the dependent variable over time and endogeneity issues). Our analysis covers EU member countries and the three associated countries (Ukraine, Georgia and Modavia) for the period 2007-2014. Results indicatate that for the EU associated countries and post-communist countries the potential sources of voulnerability of the banking sector are more numerous and more powerful. The detrimental effect of banking sector concentration is indeed stronger in the new EUmember states and in the associated countries compared to EU-15; in addition, the negative impact of higher costs and non-performing loans is only statistically significant in these two groups, but not for EU-15. On the contrary, the stability of the banking sector in previous years is more powerful in predicting stability than in the current year in EU-15. In the two remaining groups (and particularly for the associated countries), the fact that the sector was solid in the previous year provides a significantly decreased less guarantee that it will be solid in the future. In other words, the banking sector still remains in EU eastern countries and in EU associated countries, relatively more vulnerable and fragile. In general, integration into the world economy helps countries improve the efficiency of their banking sectors. As J. Hölscher et al. (2017) recognize, EU membership encouraged earlytransition countries to improve the efficiency of their banking sectors. The implementation of the approach in EU countries has been reflected in the banking union formation, the introduction of more stringent regulatory requirements for certain banks, bank merger and acquisition procedures, in accordance with the Basel Committee on Banking Supervision recommendations. As Horsch et al. (2018) argues, countries which are striving for EU membership should be aware of the institutional change that still leads to additional regulation of European financial markets. Although our empirical analysis only covers a limited set of aspects, based on the experience of the EU-15, other measures should be considered equally urgent in order to assure the preconditions for the effectiveness of the initiative now listed. Based on our results, the priority measures to be implemented in order to improve financial stability in EU associated countries should include the following measures: (i) reduction of banking sector concentration and a further purification of the banking system from financial institutions which are insolvent or do not comply with the law;
(ii) tightening of the sheet balance requirements of banks related to costs and nonperforming loans and tightening of banks' lending policies that took place (more thorough credit risk analysis of potential loan applicants and more rigorous qualifications for lending criteria); (iii) encouraging a larger size of deposits in the economy; (iv) limiting the concentration of long-term risks (short-term funding of banks, a significant level of dollarization of the banking sector, high share of public capital in the banking sector).
